INTRODUCTION
The family Latridae in current literature comprises four species in three genera: blue moki Latridopsis ciliaris (Forster in Bloch and Schneider, 1801) , copper moki (bastard trumpeter in Australia) Latridopsis forsteri (Castelnau, 1872) , trumpeter (striped trumpeter) Latris lineata (Forster in Bloch and Schneider, 1801) , and telescope fish Mendosoma lineatum (Guichenot, 1848) . L. ciliaris are common around New Zealand, with occasional specimens reported from Tasmania. The other three species have wide distributions in the cool temperate coastal waters of Australia and New Zealand. Trumpeter (L. lineata) and telescope fish (M. lineatum) are also found around islands in the South Atlantic Ocean and South Indian Ocean (Andrew et al. 1995) , and M. lineatum occurs off the Juan Fernandez Islands and southern Chile (Gon & Heemstra 1987) . Recently, a fifth species of Latridae, the silver trumpeter Latris pacifica (Roberts, 2003) , has been described from specimens taken from the Foundation Seamounts area of the central South Pacific Ocean (Roberts 2003) .
The phylogenetic relationships of the five species of Latridae are uncertain. Increasingly, molecular techniques are being used to resolve taxonomic relationships of closely related fish species (e.g., Rocha-Olivares et al. 1999) , including the Latridae (Smith et al. 2001) , and to provide molecular phylogenies (e.g., Burridge 1999; Okazaki et al. 2001) . Within the Latridae the generic taxonomy has been confused, with the limits and diagnostic characters of genera poorly understood, in particular for Latris and Latridopsis. For example, Latridopsis has been confused since Castelnau ( 1872a,b) described Latris forsteri without clear diagnostic characters. Ayling & Cox (1982) noted the confusion regarding two species in New Zealand waters and Kuiter (1994) listed Latridopsis ciliaris under other scientific names used for Latridopsis forsteri in Australia. In the definitive world "Catalog of fishes", Eschmeyer (1998) listed L. ciliaris as a synonym of L. forsteri. Subsequently, DNA and morphological analyses have confirmed that L. ciliaris and L. forsteri are discrete species (Smith et al. 2001) .
This paper complements the taxonomic description of the new species of silver trumpeter (Roberts 2003) and compares cytochrome b mitochondrial DNA sequences in silver trumpeter with sequences from the other four species of Latridae. In addition we have used allozyme loci that distinguish L. ciliaris and L. forsteri (Smith et al. 2001 ) to provide another class of genetic marker, to determine the genetic relationships of silver trumpeter (Latris pacifica).
METHODS

Specimens
Specimens of the telescope fish (Mendosoma lineatum), blue moki (Latridopsis ciliaris), copper moki (Latridopsis forsteri), and the trumpeter (Latris lineata) were collected opportunistically within the New Zealand EEZ, and the silver trumpeter (Latris pacifica) from the Foundation Seamounts in the central South Pacific Ocean (35° 27'S, 117° 20^). One specimen of trumpeter was collected at the Foundation Seamounts. Specimens were chilled or frozen and returned to the laboratory, where they were registered in the National Fish Collection at the Museum of New Zealand (NMNZ) Te Papa Tongarewa (Table 1) , the length recorded, and the specimen dissected on the right side to record sex and to remove a small piece of muscle tissue for storage at -70°C. Whole specimens were fixed in 10% formalin and preserved in 50% isopropanol. Greenwood (1995) suggested that the Latridae be expanded to include the genera Acantholatris (3 species) and Nemadactylus (5 species). However, species of Acantholatris and Nemadactylus differ considerably from Latris, Latridopsis, and Mendosoma, and have greatly elongated pectoral rays, lower lateral line scale counts, and lower anal fin rays counts, leading Greenwood (1995) to state that it was premature to recognise the two groups (longfin and short-fin) as tribes or subfamilies within the Latridae. Burridge (1999) , based on cytochrome b sequences, suggested that Acantholatris and Nemadactylus are synonymous genera. We have included mtDNA sequences from two New Zealand specimens, Nemadactylus macropterus and N. douglasii, as outgroups (Smith unpubl. data) for the sequence data on the five species of Latridae.
Mitochondrial DNA
Specimens used for mitochondrial DNA (mtDNA) analyses are summarised in Table 1 . Total genomic DNA was extracted from 200 to 500 mg of muscle tissue by homogenisation and digestion with proteinase-K at 55°C for 4 h. After digestion DNA was extracted with phenol:chloroform, followed by chloroform:isoamyl alcohol, and precipitated with 70% ethanol at -20°C, after Taggart et al. (1992) . The DNA pellet was air dried and resuspended in 40 (xl sterile water and stored at -20°C.
A region of the cytochrome b gene in the mitochondrial genome was amplified by the polymerase chain reaction (PCR) in 50 |il volumes in a Cetus DNA thermocycler (PerkinElmer Corporation, Connecticut). The primer pair Cyb 2 and tGludg (Palumbi et al. 1991) was used to amplify a 0.5 kb region of the cytochrome b gene in all specimens. Amplified products were separated in 1.4% TBE agarose gels (25 mMTris, 0.5 mMEDTA, and 25 mM boric acid), stained with ethidium bromide, and viewed under ultraviolet (UV) light. Amplified samples were purified using the QIAquick gel extraction kit (Qiagen). Sequences were determined using the ABI Taq DyeDeoxy T M Terminator Cycle Sequencing Kit according to the manufacturer's directions (Applied Biosystems Inc.). Products were sequenced in both directions using the PCR primers as sequencing primers.
Sequences were aligned with MegAlign (DNASTAR, Inc.) The number of haplotypes was recorded and measures of genetic diversity were computed for L. pacifica and L. lineata: haplotype diversity h, the probability that two haplotypes chosen at random from the species are different (Nei 1987) , and nucleotide diversity n, the mean number of nucleotide differences among all haplotypes in a species (Nei 1987) , using MEGA2 (Kumar et al. 2001) .
Initial phylogenies were explored with PAUP version 4.0 (Swofford 2000) using three different optimality criteria (maximum parsimony, minimum evolution, and maximum likelihood). Parsimony analyses were performed using heuristic searches, employing tree bisection-reconnection branch swapping. Minimum evolution was based on LogDet (Lockhart et al. 1994 ) genetic distances. Modeltest version 3.06 (Posada & Crandall 1998) was used to determine the best-fit model using likelihood ratio tests. Support for each internode was evaluated by bootstrap replications (Felsenstein 1985) .
Allozymes
Cellulose acetate gel electrophoresis was used to examine 10 enzymes in muscle tissue after the methods of Smith et al. (2001) . Previous allozyme analyses included specimens of Latridopsis ciliaris, L. forsteri, and four specimens of Latris lineata (Smith et al. 2001) ; these data were included along with new data from seven additional specimens of L. lineata, eight specimens of Mendosoma lineatum, and 11 specimens of L. pacifica. The enzymes tested, loci, and abbreviations used (Enzyme Commission number and buffer system) were: adenylate kinase AK* (2.1 A3, buffer C2); alcohol dehydrogenase ADH* (1.1.1.1, buffer C2); creatine kinase CK* (2.7.3.2, buffer C3); esterase EST* (3.1.1.-, buffer C3); glycerol-3-phosphate dehydrogenase G3PDH* (1.1.1.8, buffer C1); glucose-6-phosphate isomerase GPI-1* and GPI-2* (5.3.1.9, buffer C1); L-lactate dehydrogenase LDH-2* (1.1.1.27, buffer C1); malate dehydrogenase MDH* (1.1.1.37, buffer C1); malic enzyme MEP-2* (1.1.1.40, buffer C2); and phosphoglucomutase PGM-2* (5.4.2.2, buffer C1). Three loci (IDDH*, LDH-1*, and MPI*) scored in blue and copper moki (Smith et al. 2001) could not be scored in silver trumpeter.
Electromorphs were given an alphabetic code with a for the fastest migrating electromorph. Only one locus EST* was sufficiently polymorphic for HW tests in L. ciliaris, using Levene's (1949) correction for small sample size. Genetic distances and similarities were calculated from electromorph frequencies after Nei (1978) and a dendrogram generated with the unweighted pair-group method using arithmetric averages (UPGMA).
RESULTS
mtDNA
Sequence data were collected for 446 bp (including 424 bp of coding sequence, spanning amino acids 1-141 of cytochrome b) in 31 specimens of blue moki, copper moki, trumpeter, silver trumpeter, and telescope fish (Appendix 1). Nucleotides 1-22, which represent a portion of tRNA(Glu) and a small segment of non-coding region, were invariant in all specimens except for a single fixed nucleotide difference in the non-coding region separating the telescope fish from the other taxa.
The base composition of the 424 coding sequence was asymmetric and, on average, A = 24.5%, T, = 28.5%, C = 30.4%, and G = 16.6%. Variable sites gave a transition to transversion ratio of 1:4.8. For the 424 bases, 73 were parsimony informative in the total dataset; 16/424 were parsimony informative among L. pacifica and L. lineata; and 9/424 parsimony informative among Latridopsis ciliaris and L. forsteri. Latris pacifica and L. lineata had similar levels of haplotype diversity (L. pacifica = 0.644 + 0.010 andL. lineata = 0.846 ± 0.052) and nucleotide diversity (L. pacifica = 0.0026 ± 0.002 and L. lineata = 0.0044 ± 0.003) with 3 and 5 haplotypes, respectively, in 11 specimens of each species. Three specimens of each of Latridopsis ciliaris, L. forsteri, and Mendosoma lineatum showed 1, 2, and 3 haplotypes, respectively (Fig. 1) .
The three methods of phylogenetic analysis produced similar topologies for species level relationships. Heuristic analyses resulted in nine equally parsimonious trees (of 93 steps, consistency index (CI) = 0.849, retention index (RI) = 0.932) for the five species of Latridae, but 90 equally parsimonious trees (of 134 steps, CI = 0.754, RI = 0.855) with the inclusion of Nemadactylus macropterus and N. douglasii (Fig. 1) , due to the larger number of parsimony informative sites (85/424). Neighbour-joining trees were constructed based on the Tamura & Nei (1993) model (Fig. 1) . Sequence distances are given in Table 2 , and ranged from 0.034 to 0.044 between L. pacifica and L. lineata, but were greater between L. pacifica and the two species of Latridopsis (0.073-0.078). The sequence distance between the two species of Latris was slightly larger than the distance between the two sister species of Latridopsis ( Table 2) .
The five species of Latridae appear monophyletic with high bootstrap support (Fig. 1) , with two pairs of sister species: L. pacifica and L. lineata, and Latridopsis ciliaris and L. forsteri; and the more divergent M. lineatum. Nei's (1978) genetic distance (D) for allozymes (below diagonal) and Tamura & Nei's (1993) 0.14 0.14 0.14-0.15 0.14-0.15 
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Allozymes
The 10 enzymes tested in muscle tissue were controlled by 11 gene loci. Two loci were fixed for the same allele in all species while nine loci were fixed for different alleles in at least one species (Table 3) . Genetic distances, based on Nei's (1978) unbiased estimate for small sample sizes, ranged from 0.212 to 0.213 between L. pacifica and L. lineata, and between Latridopsis ciliaris and L. forsteri, respectively, to 0.93-1.29 between M. lineatum and all other species (Table 2 ). The genetic distances among all species pairs are presented in a dendrogram (Fig. 2) .
DISCUSSION
Based on two genetic methods that measure different regions of the genome, the silver trumpeter Latris pacifica is most closely related to the trumpeter L. lineata ( Fig. 1, 2) . L. pacifica and L. lineata have similar levels of haplotype and nucleotide diversity and show no differences in their amino acid composition. However, results from the cytochrome b analyses support the species status of L. pacifica, based on morphological criteria (Roberts 2003) , and indicate that it is a sister species to L. lineata. For the allozyme loci, L. pacifica and L. lineata were fixed for different alleles at 3 out of 11 loci (Table 3) . Fixed allelic differences among sympatric samples are indicative of species that are not interbreeding, e.g., Latridopsis ciliaris and L. forsteri (Smith et al. 2001) . Genetic distances allow separation of the samples into three clusters (Fig. 2) Allozyme distances between marine fish species typically range from 0.013 to 1.4 and between genera range from 0.58 to 2.29 (Table 4) . While there are large standard errors on estimates of genetic distances, the limited overlap between taxonomic levels (population, species, genus) allows genetic distance to be used as a guideline in taxonomic relationships within families. In this respect, the allozyme distances (Fig. 2) support the current taxonomy of three genera, with M. lineatum more distant within the family, and a bi-typic genus Latridopsis (Roberts 2003 ). Greenwood's (1995) suggestion that members of the Cheilodactylidae be placed within the Latridae is partially supported by the sequence results for Nemadactylus macropterus and N. douglasii (Fig. 1) , as this "long-fin" group appears as an outgroup to the "short-fin" group, which have secondarily reverted to the more plesiomorphic condition. Clearly a molecular revision of the Cheilodactylidae and Latridae is required, but it is beyond the scope of this present study which has shown L. pacifica to be a sister species to L. lineata. 
